Endogenous dopamine and dopaminergic agonists modulate synaptic excitation in neostriatum: intracellular studies from naive and catecholamine-depleted rats.
Intracellular recordings from slices of rat neostriatum were utilized to study the effects of endogenous dopamine and of exogenous dopaminergic agonists on the excitatory synaptic potentials evoked by the local stimulation of the slice. D-Amphetamine (0.1-5 microM), as well as dopamine, produced a dose-dependent decrease of the excitatory synaptic potentials. This effect was blocked by membrane hyperpolarization. The blockade of potassium channels by intracellular cesium or by extracellular 4-aminopyridine (0.5-1 mM) did not block the voltage-dependent effect of dopamine. The effects of D-amphetamine were antagonized by (R)-(+)-8-chloro-2,3,4,5-tetrahydro-3-methyl-5-phenyl-1H-3-benzazepine-7 -ol (SCH 23390) (0.1-1 microM), an antagonist for D1 dopaminergic receptors, but not by sulpiride (0.1-1 microM), an antagonist for D2 receptors. Pretreatment of the animals with alpha-methyl-p-tyrosine (200 mg/kg) or with reserpine (5 mg/kg) blocked the amphetamine-induced effect on the synaptic potentials. In reserpinized animals, the hyperpolarization of the membrane potential did not block the dopamine-induced decrease of the synaptic excitation. After reserpine pretreatment bromocryptine and lysuride, D2 agonists which in control conditions were ineffective, also mimicked the effects of dopamine. In reserpinized rats, the inhibitory effects of the dopaminergic agonists were antagonized by sulpiride, but not by SCH 23390. We conclude that in naive animals endogenous dopamine mimics the voltage-dependent reduction of synaptic excitation produced by D1 activation, while in catecholamine-depleted rats dopamine lacks its voltage-dependent effect and interacts with "supersensitive" D2 receptors.